Introduction

36
The understanding about growth and development of skeletal muscle is one of the most 37 important goals in animal and meat science. Meat characteristics are directly affected by many 38 factors among which genetic factors are of prime importance because genetic improvement is 39 permanent and cumulative when inherited by the next generations. Genetic variation in the 40 livestock is known to be a resource of utmost importance. Therefore, identifying the causal loci of 41 meat productivity and quality is a subject of intense research, and to date only a fraction of these loci 
54
Motoneurons are important for regulating the function and properties of skeletal muscle. 
63
with KCNJ12 also include Smith-Magenis Syndrome and so on [7] .
64
Based on the GWAS of copy number variations (CNVs) and growth traits in Bos indicus, Zhou
65
(2016) has reported that KCNJ12 could be a candidate gene for muscling through the modulation of 
77
The results will provide new insights into the transcriptional regulation of the cattle KCNJ12 gene 78 and the potential applications in cattle breeding.
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Materials and Methods
80
Ethics Statement
81
The protocols used in this study and animals were approved by the Administration of Affairs 
Animals and Data Collection
85
A total of 820 cows (Bos taurus) were used in this study, including Pinan cattle (PN, n = 372),
86
Jin'nan cattle (JN, n = 205) and Xia'nan cattle (XN, n = 243). The JN cattle is the main local beef cattle 
111
After screening the mutation, one pair of primers (Table 1) 
116
detected by electrophoresis of 3.5 % agarose gel stained with Nucleic Acid Dyestuff and using
117
Marker Ⅰ which includes 100, 200, 300, 400, 500 and 600bp bands. 
118
125
The association analysis was performed using the full animal general linear model (GLM)
126
followed by the reduced animal model which was used in the final analysis. 
129
Version 18. 0 Edition) using the following established reduced model after exclusion of 130 non-significant confounders which was as follows: Peer 
Genotypes, allele frequencies and genetic diversity of the SNP in KCNJ12 gene
176
The sample sizes, genotypic frequencies, allelic frequencies, homozygosity (Ho), heterozygosity
177
(He), effective allele numbers (Ne), and polymorphism information content (PIC) of the SNP in
178
KCNJ12 gene in the three cattle breeds were shown in 
188
The results of association analysis between the g.35989944T>C locus and cattle stature were 189 visualized in Table 4 (JN cattle), Table 5 (XN cattle) and 199 Table 4 . Association between the KCNJ12 variation and cattle stature in JN cattle.
200
Different letters in the same row mean differ significantly (a, b: P < 0.05; A,B:P < 0.01), LSE is least 201 square means, and SE is standard error. 
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Expression analyses of KCNJ12 in cattle tissues
209
In order to study if the variation has influence on mRNA expression level, we firstly studied
210
KCNJ12 expression profiling in six tissues of 90-day cattle. After that, we performed the associations 211 between KCNJ12 genotypes and expression level in muscle.
212
The expression levels of KCNJ12 in different tissues were detected using RT-qPCR. As Figure 3 
233
(GM), with a slight decrease after differentiation day 1 (DM1), when myotubes were being formed.
234
And this was similar to the expression of MYOD. Besides, the relative expression of MYOD at most 235 was at DM1. In addition, the relative expression of MYOG was in a very high state for DM1, DM2
236
and DM3, and the peak value of MYHC appeared at the second day of differentiation (DM2). 
247
KCNJ12 gene has abundant genetic diversity, which may be essential for production improvement. Besides, it can be seen from the data in Figure 4 
293
Supplementary Materials: Figure S1 : Amplification of KCNJ12 using P3 primers. 
